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The study of traveling interplanetary phenomena has continued over a 
period of many years. 
Solar/Interplanetary and Cometary Intervals was held in Huntsville, Alabama 
U.S.A. on May 12 - 15, 1987. This meeting is the first held in the United 
States of America; in the past it has been held in Isreal, Australia, 
Czechoslovakia, Ireland, and Switzerland. 

The STIP Symposium on Physical Interpretation of 

The symposium's objective was to coordinate and dissiminate new 
science gained from the recent solar-terrestrial and cometary intervals 
which can be used to better understand the linkage of physical events from 
the Sun's vagaries (flares, coronal holes, eruptive prominences) from their 
initial detection to their consequence. 

Fifty-one presentations were made during a four day period. A copy of 
the program which includes and abstract for each speaker is included in 
this report as Appendix A. Dr. M. Shea serves as secretary of STIP and is 
collecting manuscripts from each speaker to be included in the proceeding 
which will be published in November 1988. A total of ninty people from ten 
different countries attend the symposium. A copy of the registrars list is 
include as appendix B. Financial assistance was made available for several 
participants from both the U.S. and abroad by the National Aeronautics and 
Space Administration, COSPAR, SCOSTEP, IAU, IUPAP, and The University of 
Alabama in Huntsville. 

Respectfully Submitted, 

S .  T. Wu 
Principal Investigator 
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Tuesday May 12, 1987 

8:30 a.m. Registration 

9:OO- a.m. Introduction 
Dr. Shi Tsan Wu 

WELCOME: Dr. John C. Wright 
President 
The University of Alabama 
in Huntsville 

Mr. J. R. Thompson 
Director 
NASA/Marshall Space Flight Center 

Opening Remarks 
Dr. Murray Dryer 

SESSION I . Chairperson, S. T. Suess . . . . . . . . . . . . . . . . . . .  1 
9 : 1 5  a.m. 

9:30 a . m .  

1O:OO a.m. 

10:30 a.m. 

10:50 a.m. 

11:lO a.m. 

11:30 a . m .  

11:50 a.m. 

12:20 p.m. 

Overview of STIP Intervals XV-XIX 
H. A. SHEAANDM. DRYER . . . . . . . . . . . . . . . . . . .  2 
Solar Terrestrial Observations During STIP Interval XV (12- 
21 Feb 1984) 
S . R  . K A N E . . . . . . . . . . . . . . . . . . . . . . . . . . 3  

Overview of the MONSEE UAG Report on STIP Intervals No. XV 
and XVI: The 24-25 April 1984 Forbush Decrease Period 
H. E. COFFEY AND J. H. AT.T.EN . . . . . . . . . . . . . . . . .  4 

Coffee Break 

Low Altitude Flux and Dose Measurement During Two Solar 
Flare Events 
D. H. BUUTIGAM, M. S. GUSSENHOVEN, E. G. MULLEN AND H. R. 
0B-T . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 

The Largest White Light Flare Ever Observed: 25 April 1986, 
0001 UT 
D. F. NEIDIG . . . . . . . . . . . . . . . . . . . . . . . . .  6 

Probable Detection of Solar Neutrons by Ground-Level Neu- 
tron Monitors During STIP Interval XVI 
M .  A. SHEA, D. R. SMART AND E. 0. FLUCKIGER 7 

Solar Energetic Part€cles Events Observed by Prognoz-10 
Intercosmos/May-October 1985. 
V. LUTSENKO, S. FISCHER, M. VANDAS, K. KUDELA AND M. SLIVKA. 8 

Lunch 

8 . 
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Tuesday May 12, 1987 

SESSION I1 . Chairperson, Y. Leblanc . . . . . . . . . . . . . . . . . .  9 
2:OO p.n. The Large Type IV Radio Burst Event of 24 April 1985 Inter- 

preted by Dynamic Spectral Recordings and Associated 
Recordings 
H . W . U R B A R Z . . . . . . . . . . . . . . . . . . . . . . .  10 

2:30 p.m. Propagating Shocks in the Corona 
Y . L E B L A N C . . . . . . . . . . . . . . . . . . . . . . . .  11 

2:50 p.m. Change in Interplanetary Shock Acceleration Proceeding STIP 
Interval XVII 
R. E. GOLD, R. B. DECKER, L. J. LANZEROTTI AND C. G .  
H A C L E N " . . . . . . . . . . . . . . . . . . . . . . . . . 1 2  

3:lO p.m. Solar Modulation of the Cosmic Radiation in the Heliosphere 
R. B. HCKIBBEN . . . . . . . . . . . . . . . . . . . . . .  .13 

3:40  p.n. Coffee Break 

4:OO p.m. Evolution of the Solar Wind Structure in the Outer Helio- 
sphere 
Y. C. W H A N G A N D L .  F. BURLAGA. . . . . . . . . . . . . . .  14 

4 : 3 0  p.m. Comparison of MHD Simulation for the February 1986 Events 
with Interplanetary Observations by the Spacecraft Sakigake 
2. SMITH, T. YM, M. DRYER, T. WATANABE AND K. OYAHA . . .  15 

4:50 p.m. Two-Dimensional Imaging Observations of Meter-Decameter 
Bursts Associated with the February 1986 Flare Activity 
N. GOPALSWAMY AND M. R. KUNDU . . . . . . . . . . . . . . .  16 

5:lO p.m. Magnetic Field Twist Driven by Remote Convective Motions: 
Characteristics and Twist Rate 
2. 2. WANGANDA. 8. HASSAM . . . . . . . . . . . . . . . .  17 

5:30 p.m. Study of Pickup of Cometary Ions in Turbulent Solar Winds 
C. S . W J A N D C .  P. PRICE . . . . . . . . . . . . . . . .  ..l8 

5 : 5 0  p.m. Adjourn 

I 

I 
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Wednesday, May 13, 1987 
SESSION I11 . Chairperson, D. F.  Smart . . . . . . . . . . . . . . . . .  19 
8:OO a . m .  Solar Origins of Coronal Mass Ejections 

S . K A H L E R .  . . . . . . . . . . . . . . . . . . . . . . . .  20 

8:30 a.m. On the Association of Erupting Magnetic Fields with 
Eruptive Prominences and Coronal Mass Ejections 
B.ROMPOLT- . . . . . . . . . . . . . . . . . . . . . . . .  21 

9:00 a.m. Radio Studies of Large Scale Structures of the Sun's Corona 
and Transient Activity 
M. R. KUNDU* 9 . . . 22 

9:30  a.m. Observations of the Brightness Temperature Distribution of 
the Quiet Solar Corona at Decametric Wavelengths 
a. v. SASTm . . . . . . . . . . . . . . . . . . . . . . .  23 

9:50 a.m. Coffee Break 

1O:lO a.m. Meterwave Observations of a Coronal Hole 
2. WANG, E. J. SCHMAHLAND M. R. KUNDU 24 

10:30 a.m. Coronal and Interplanetary Type I1 Radio Emission 
H.V.CANE. - - - * . . . . . . a 2 5  

11:OO a.m. Coronal Mass Ejections: The Long-Term Variations of Their 
Occurrence Rate and the Solar Wind Mass F l u x  
D. F.  WEBB** . . . . . . . . . . . . . . . . . . . . . . .  26 

11:20 a.m. Was the Eclipse Comet of 1893 a Dis-Connected Coronal 
Transient? 
E.W.CLIV E R . . . . . . . . . . . . . . . . . . . . . . . .  2 7  

11:45 a.m. Lunch 
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SESSION IV . Chairperson, S. Fischer . . . . . . . . . . . . . . . . . .  28 I 

i Wednesday, M a y  13, 1987 I 

1:OO p.n. 

1:30 p.m. 

1:50 p.m. 

2:lO p.n. 

2:30 p.m. 

2:50 p.m. 

3:lO p.m. 

3:30 p.m. 

3:SO p.m. 

Solar Events and Their Influence on the Interplanetary 
Hediun 
J . A .  JOSELYN. . e 2 9  

Solar Activity, Magnetic Clouds, and Geomagnetic Storms 
R.  H. WILSON . . . 30 

Dynamics of Magnetic Clouds in Interplanetary Space 
T. Yeh . . . . . . . . . . . . . . . . . . . . . . . . . . .  31 

The Expansion of Magnetic Clouds 
S. T. SUESS . . . . . . . . . . . . . . . . . . . . . . . .  .32 

Coffee Break 

A Numerical Study of Transient, Thermally-Conductive Solar 
Wind 
S . M . H A N ,  S . T . W U A N D M . D R Y E R . .  . . . . . . . . . . . .  .33 
A Two-Fluid Model for Solar Wind Fluid with Higher Order 
Moments 
J. F. WANG, S. T. WU, J. XINYING AND X. DONGHUI. . . . . . .  34 

Interaction of Interplanetary Shocks with Nonuniform 
Ambient Solar Wind 
J . K .  CHA0ANDJ.H. SHEU.. . . . . . . . . . . . . . . . .  35 
Adj ourn 

5:OO - 7:OO Reception 
Buses depart from the Marriott front entrance at 4:30  p.m. 
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Thursday. May 14, 1987 

SESSION V . Chairperson, D. A. Mendis . . . . . . . . . . . . . . . . . .  36 
9:00 a.m. A n  Overview of STIP Interval 18: September 1985, the G-Z 

Encounter 
R . m I W  * .  . . . . 37 

9:30 a.m. Comparative Plasma Tails of Venus and Comets 
H. PEREZ-DE-TFJADA. e 38 

1O:OO a.m. Ovemiew of Plasma Observations during the Halley Flybys 
R.RE1"AR.D . . . -39 

10:30 a.m. Coffee Break 

10:50 a.m. The Status of the International Halley Watch 
R. L. NEWBURN, JR. AND J. W E  . . . . . . . . . . . . . . .  40 

11:20 a.m. Large-Scale Interaction of the Solar Wind with Comets 
Halley and Giacobini-Zinner 
J. C. BRANDT AND M. B. NIEDNER . . . . . . . . . . . . . . .  41 

11:50 a.m. The Global Interaction of Comets with the Solar Wind 
H. L. F. HOUPIS . . . . . . . . . . . . . . . . . . . . . .  42 

12:30 p.m. Lunch 
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Thursday, May 14, 1987 

SESSION VI . Chairperson, R. Reinhard . . . . . . . . . . . . . . . . .  43 

2:OO p.n. 

2:30 p.m. 

3:OO p.m. 

3:20 p.m. 

3:40 p.m. 

4:OO p.m. 

4:20  p.m. 

5:30 p.m. 

6:15 p.m. 
7:30 p.m. 
8:15 p.m. 

Solar-Terrestrial Research in the Space Station Era 
C. a. W P E U . .  . . . . . . . . . . . . . . . . . . . . .  44 

Solar Wind - Cometary Interaction at the Ionopause and 
Associated Phenomena 
A. ERSHKOVICH . . . . . . . . . . . . . . . . . . . . . . . .  .45 

Comet West: A View from the HELIOS Zodiacal Light 
Photometers 
R. H. BENENSOHN AND B. V. JACKSON . . . . . . . . . . . . .  . 4 6  

Solar Wind Effects on the Outer Ion Coma of Comet Halley 
K.R.-. . . . . e . 4 7  

Pioneer VIS: 
Comet Halley STIP Interval XIX 
D. INTRILIGATOR . . . . . . . . . . . . . . . . . . . . . .  . 4 8  

Solar Wind Plasma Observations during the 

Coffee Break 

STIP BUSINESS MEETING 

Adj ourn 
Banquet at the Space and Rocket Center 

Cocktail Hour 
Movie 
Dinner 



1 
I 
1. 
1 
1 
I 
I 
I 
I 
I 
I 
i 
I 
I 
1 
I 
8 
1 
I 

viii 

Friday, Mag 15, 1987 

SESSION VI1 . Chairperson, J. C. Brandt . . . . . . . . . . . . . . . .  . 4 9  

9:00 a.m. 

9:30 a.m. 

9:SO a . m .  

1O:lO a.m. 

10:30 a.m. 

10:50 a.m. 

11:lO a.m. 

11:40 a.m. 

12:30 p.m. 

2:OO p.m. 

5 : O O  p.m. 

The Solar Wind Interaction with Comets: A Post Encounter 
V i e w  
D. A. -1s. . . . . . . . . . . . . . . . . . . . . . . .  50 

Plasma-Tail Activity and the Interplanetary Medium at 
Halley's Comet During Armada Week: 
M. B. NIEDNER, JR, K. SCHWINGENSC", J. T. HOEKSEMA, M. 

6-14 March 1986. 

DRYER, AND P. S. MCINTOSH.. . . - 5 1  

Occulation of Compact Radio Sources by the Ion Tail of 
Halley's Comet 
S. K. ALURKAR, R. V. BHONSLE AND A. K. SHARMA 0 5 2  

Equilibrium and Tearing Stability of Thin Current Layers in 
Magnetic Arcades 
A. B . W S m .  . . e .  . 53 

Coffee Break 

A Simulation of the IPS Variations from a Magnetohydro- 
dynamical Simulation 
S. J. TAPPIN,M. DRYER, S.M. W A N D S .  T . W U *  - 5 4  

Study of the Mechanism for Solar Wind Formation 
V. G. ESELEVICH AND M. A. FILIPPOV * 55 

An Account of a Flare Related Shock Event Recorded by the 
Energetic Particle Detector.EPONA of the Gfotto Spacecraft 
During September 1985 (STIP Interval XVI11) 
S. M. P. MCKENNA-LAWLOR, E. KIRSCH, P. DALY, D. O'SULLIVAN, 
A. THOMPSON, AND P.-K. WENZEL.. . . . . . . . . . . . . . .  . 5 6  

Interactions of Oblique Interplanetary Discontinuities and 
Their Manifestations During STIP Intervals XV-XIX. 
S. A. GRIB AND E. A. PAUSHKAR . . . . . . . . . . . . . . .  - 5 7  

Intershock Observations During STIP Intervals XVII and 
XVIII 
G. ZASTENKER, N. BORODKOVA, W. YERMOLAYEV, V. ZHURAVLEV, 
V. LUTSENKO, S. KLIMOV, S. FISHER, M. VANDAS, K. KUDELA, M. 
SLIVKA, z. NFXECEK, AND J. SAFRANKOVA . . . . . . . . . . .  58 

Lunch 

LATE PAPERS, INFORMAL SESSIONS ON FUTURE STIP PLANS, ETC. 

Adj ourn 
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OVERVIEM OF STIP INTEINALS XV-XIX 

M. A. Shea 
Air Force Geophysics Laboratory 
Bedford, Massachusetts 01731, U.S.A. 

M. Dryer 
Space Envi r o w e n t  Laboratory 
N O M ,  Boulder, Colorado 80303 , U.S.A. 

2 

. q-42. 

6 - 7  

Mve STIP I n t e r v a l s  f o r  s p e c i a l  s c i e n t i f i c  study of s o l a r  
and i n t e r p l a n e t a r y  phenomena were designated between February 1984 and 
March 1986. 
after unusual pe r iods  of s o l a r  a c t i v i t y ;  t h e  remaining t h r e e  i n t e r v a l s  
were s e l e c t e d  i n  advance i n  conjunct ion wi th  a n t i c i p a t e d  spacec ra f t  
con f igu ra t ions  and measurements. 
h i s t o r i c a l  background of t hese  STIP I n t e r v a l s  and a summary of t h e  
r a t i o n a l e  i n  the  s e l e c t i o n  of t hese  p a r t i c u l a r  time pe r iods  for con- 
cen t  r at  ed s tud i  e s. 

The f i r s t  two i n t e r v a l s  were s e l e c t e d  r e t r o s p e c t i v e l y  

I n  t h i s  overview we p re sen t  t h e  



SOLAR-TERRESTRIAL OBSERVATIONS DURING STIP INTERVAL XV 
(12-21 FEBRUARY, 1984) 

S. R. Kane, Space Sciences Laboratory, University of 
California, Berkeley i 

STIP interval XV covered the time period 12-21 February, 1984. 
Several large solar flares occurred during this period, the most signi- 
ficant being the flare on 16 February (0900 UT). Although this flare 
occurred about 40' behind the west limb of the sun, both the occulted 
and unocculted hard X-ray emission was observed by instruments aboard 
spacecraft. The occulted radio emission and terrestrial effects were 
observed by several ground-based observatories. 
getic particles with energies up to several GeV. 
tion of the flare far behind the west limb, the high energy particles 
produced a prompt and rapid increase in the ground-level neutron monitor 
rates. Observations of the solar-terrestrial effects of this and other 
flares during STIP internal XV are summarized and some of the implica- 
tions of these new observations with respect to the acceleration and 
propagation of energetic solar particles and the role of flare-generated 
shocks will be discussed. 

The flare produced ener- 
In spite of the loca- 



Overview of the MONSEE UAG Report on STIP Intervals 
No. XV and XVI: The 24-25 April 1984 Forbush Decrease 
Period 

Helen E. Coffey and Joe H. Allen 
World Data Center A for Solar-Terrestrial Physics 
N O M  National Geophysical Data Center E/GC2 
325 Broadway 
Boulder, CO 80303 

We review the solar-terrestrial activity of 24-25 
April 1984 based on the MONSEE UAG-96 Report "Solar- 
Geophysical Activity Reports for STIP Interval XV 12-21 
February 1984 Ground Level Event and STIP Interval XVI 20 
April-4 May 1984 Forbush Decrease", Helen E. Coffey and Joe 
H. Allen, compilers. A large 3B/X13.0 solar flare at 2356 
UT on 24 April 1984 from the S11 E45 solar Active Region 
(AR) 4474 produced major interplanetary and terrestrial 
environmental changes. We discuss the solar activity of 
AR4474, the event itself, and the consequential, though 
temporary, changes in the interplanetary environment, in the 
near Earth space environment, and in the Earth's ionosphere 
and geomagnetic field. For the Study of Travelling 
Interplanetary Phenomena (STIP) Symposium, emphasis will be 
placed on the solar, interplanetary, and cosmic ray 
observations. 

I 



Lou Altitude Flux and Dose Measurements 
During Two Solar Flare Events 

D. H. Brautigam, M. S. Gussenhoven, E. G. Mullen, 
and M. R. Oberhardt 

Hanscom AFB, MA 01731 
Air Force Geophysics Laboratory ‘6 

The dosimeter on board the low altitude polar 
orbiting DMSP/F7 satellite makes dose and flux measurements 
for electrons with energies greater than 1.0, 2.5, 5.0, and 
10.0 MeV; and for protons with energies greater than 20, 35, 
51, and 75 MeV. We illustrate the characteristics and 
performance of the dosimeter by presenting dose and flux 
data taken during the solar flare proton events of February 
16 and April 26, 1984. 

5 
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THE LARGEST WHITE LIGHT FLARE EVER OBSERVED: 25 APRIL 

6 

7-3w3 Q23 
\ 

D. F. Neidig (AFGL/Sacramento Peak), H. Grosser (Univ. 
Sternwarte, Gottingen), and A. L. Kip1 inger  (NASA/GSFC and 
STX ) I 

NIq94% 7 

The X13/Jp f l a r e  0' 25 A p r i l  1984, 0001 UT, was accompanied 
by intense white l i g h t  emission t h a t  reached a peak power output  - 2 x 1029 erg 5-1 i n  the opt ica l /near  UV continuum; the t o t a l  energy 
rad iated i n  the continuum alone approached erg. This was the 
most powerful whi te l i g h t  f l a r e  y e t  recorded, exceeding the peak out- 
pu t  o f  the l a r g e s t  previously known event by more than one order o f  
magnitude. The f l a r e  was a two-ribbon type w i t h  intense embedded 
kernels as observed i n  both Balmer-alpha l i n e  and Balmer continuum, 

-and each o f  these f l a r e  ribbons covered separate sunspot umbrae 
s h o r t l y  a f t e r  the maximum o f  the event. The onset and peak o f  the 
whi te l i g h t  emission coincided with the onset and peak o f  the asso- 
c i a t e d  E > 100 KeV hard X-ray burst, whi le  the 1-8A s o f t  X-ray emis- 
s ion reached i t s  maximum 4 minutes a f t e r  the peak i n  whi te l i g h t .  

I 
I 
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PROBABLE DETECTION OF SOLAR NEUTRONS BY GROUND-LEVEL NEUTRON MONITORS 
DURING STIP INTERVAL XVI 

A ;  

M. A. Shea and D. P. Smart 9- ' 

, x i  i *  I , 
t 5 q >  

Air Force Geophysics Laboratory 
Hanscom AFB, Massachusetts, 01731 U.S.A. 

E. 0. Fluckiger 
Physikalisches Institut, Universitat Bern 
Sidlerstrasse 5, CH-3012 Bern, Switzerland 

/ 

The third solar neutron event detected by earth-orbiting spacecraft was 
observed during STIP Interval XVI. 
UT on 24 April 1984 produced a variety of emissions including gamma 
rays and solar neutrons. 
lite and the neutron-decay protons were observed on the ISEE-3 space- 
craft. 
percent was recorded by neutron monitors at Tokyo (Itabashi) and 
Morioka, Japan. 
sub-solar point, and consequently, there is approximately 1400 grams of 
atmosphere between the incident neutrons at the top of the atmosphere 
and their detection on the earth's surface. Nevertheless, the time co- 
incidence of a small increase in the total counting rate of two inde- 
pendent neutron monitors indicates the presence of solar neutrons with 
energies > 400 MeV at the top of the earth's atmosphere. 
creases in the counting rate emphasize the difficulty in identifying 
similar events using historical neutron monitor data. 

The solar flare beginning at 2356 

The neutrons were observed by the SMM satel- 

Between 0000 and 0010 UT on 25 April an increase of 0.7 and 1.7 

These stations were located about 42 degrees from the 

The small in- 
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S O L A R  E N E R G E T I C ,  P A R T I C L E S  EVENTS OBSERVED BY 
PROGNOZ-10 INTERCOSMOS /MAY-OCTOBER 1985 /. 

r.’ 

Y. L u t s e n s o ,  1 .  S. F i s c h e r ,  2 M. Vandas, 2 K. Kudela,  
M. S l i v k a ,  

I n t e r s h o c k  

OR A p r i l  26, 1985, d u r i n g  t h e  t a i l  o f  
38 f l a r e  o f  A p r i l  24. The f o l l o w i n g  p e r i o d  o f  o b s e r v a t i o n  
was q u i e t  w i t h  o n l y  a f e k  weftk i n c r e a s e s  o f  l o w  e n e r g y  

p r o t o n s  4 s e v e r a l  d a y s  d u r a t i o p . 3  

60 p r o m i n e x e n t s  o c c u r r e d  o n  J u l y  9 [ s t a r t  
01:33 UT, p o s i t i o n  S13, W25) a n d  J u l y  17 [no o p t i c a l  da ta ,  
t y p e  11 r a d i o  b u r s t  03:33 - 03:48 UT). 

& 

-c / 

U = s & t d y T h e s e  mass e j e c t i o n s  a n d  p a r t i c l e ) ,  p r o p a g a -  

I p a r t i c l e  e m i s s i o n s .  
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1 - Space R e s e a r c h  I n s t i t u t e ,  P r o f s o y u z n a y a  84/32, 

2 - As t ronomica )  I n s t i t u t e ,  B u d e t s k b  6, 1 2 0  2 3  P r a h a  2, 

3 - I n s t i t u t e  o f  E x p e r i m e n t a l  P h y s i c s ,  J e s e n n b  5, 

117810  MOSCOW, U S S R  

C z e c h o s l o v a k i a  ’ 

0 4 0  00 K o J i c e ,  C z e c h o s l o v a k i a  
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The Large Type IV Radio Burst Event of 24 April 1985 Interpreted 
by Dynamic Spectral Recordings and Associated Recordings 

H. W. Urbarz, Astronomical Institute of Tuebingen University, 
Weissenau Station 7980 Weisenau, GFR. 

The Active region 4647 showed a sudden increase in spot area on 
23 April 1985 as well as appearance of the D magnetic configuration. 
During STIP interval XVII numerous subflares occured in this region but 
only one very large event which exhibited all signatures of a classical 
p-event, well separated in time from other large events. 
spectrum was observed by Bleien, Ondrejov and Weissenau, several details 
are seen. 
dm-waves the preceeding dm continuum rises gradually. 

waves. High energy particles were observed about a day later by imp 8. 
Forbush decrease was seen on the neutron monitors but there was no GLE. 
The X-ray Fluxes monitors by GOES showed a gradual rise to high fluxes and 
a slow decrease over several hours. This information was extracted from 
Gdata but also from numerous letters of other observers and interpreters. 
More detailed data on the event and on the concommittant active region are 
to be presented. 

The dynamic 

The onset of radiation at m-and dlan-waves is impulsive at 
The absolute fluxes 

show very high fluxes of some 10 4 SF'U at m-waves and some 5 * 10 3 at cm 
A 
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PROPAGATING SHOCKS I N  THE CORONA 

Yolande Leblanc 
Observatoire  de P a r i s  
92195 MEUDON, France 

We have analyzed high r e s o l u t i o n  observatiomperformed with 
t h e  Decametre spectrograph and t h e  multichannel r ece ive r  a t  Nancay, i n  
the  range of 25-75 MHz. 60 type I1 b u r s t s  have been se l ec t ed .  I n  t h i s  
frequency range, type I1 events are gene ra l ly  a s soc ia t ed  wi th  o t h e r  ra- 
d i o  emissions such as storms of t y p e 0 1 1  - U - 1)bur s t s  ; they a r e  pre- 
ceeded o r  followed by groups of U-bursts. One t h i r d  of type 11 events  
show a non-uniform frequency d r i f t , u s u a l l y  a s t e e p  decrease followed by 
an abrupt  increase .  This  phenomenum can be explained by the  propagation 
of an extended d is turbance  through the  ambiant corona when t h e  dens i ty  
g rad ien t  is enhanced. An empir ical  coronal  model is  proposed t o  i n t e r -  
p r e t  t hese  observa t ions .  The observat ions a t  f ixed  frequency of type I1 
b u r s t s  inc luding  fundamental and harmonic components a r e  analyzed. It is 
shown t h a t  t h e  spectrum of the  i n t e n s i t y  f l u c t u a t i o n s  d i f f e r s  with the  
fundamental and the  harmonic components. The o r i g i n  of these  d i f f e ren -  
ces  are discussed.  

I 
I 
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Change i n  In t e rp l ane ta ry  Shock Accelerat ion Preceding STIP 
I n t e r v a l  X V I I  

R. E. Gold and R. B. Decker (The Johns Hopkins TJniversity, 
Applied Physics Laboratory, Laurel,  MD, 20707, U . S . A . ) ,  
L. J. Lanze ro t t i  and C. G. Maclennan (ATbT Bell Labora- 
t o r i e s ,  Murray Hill, N J ,  07974, U.S.A.)  

The i n t e n s i t y  and frequency of shock a c c e l e r a t i o n  even t s  
i n  t h e  i n t e r p l a n e t a r y  medium decreased d rama t i ca l ly  in e a r l y  1985. 
Low energy ions  were observed by IMP 8 a t  1 AU and Voyagers 1 and 2 
a t  22 and 16 AU respec t ive ly .  Voyager 1 was a t  25" he l iog raph ic  l a t -  
i t u d e  whi le  IMP 8 and Voyager 2 were nea r  t h e  s o l a r  e q u a t o r i a l  plane. 
The decrease  in low energy shock events  l e d  t o  a drop in t h e  average 
ion f l u x  by a f a c t o r  of 20 t o  50. It s t a r t e d  about day 10 of 1985 in 
t h e  - .5 MeV channel on IMP 8 and took - 75 days t o  reach t h e  new, 
lower, background l eve l .  The decrease  a t  t h e  Voyagers s t a r t e d  - 50 
days later.  The time de lay  between t h e  s t a r t  of t h e  decrease  a t  IMP 
and a t  Voyager 2 implies t h a t  decrease  was convected outward w i t h  a 
v e l o c i t y  of - 535 km/sec. The i n t e n s i t y  and frequency of i n t e rp l an -  
e t a r y  shock events  remained a t  t h e  lower l e v e l  f o r  a t  least  1.5 
years.  
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SOLAR MODULATION OF THE COSMIC RADIATION I N  THE HELIOSPHERE 

B.B. McKibben 
Enrico Fermi I n s t i t u t e  
Universi ty  of Chicago 

Changes i n  the  s o l a r  modu la t ion  of  g a l a c t i c  and anomalous 
component cosmic r a y s  r e f l e c t  changes  in t h e  s t r u c t u r e  and magnetic 
topology of t h e  in t e rp l ane ta ry  medium. Therefore ,  t o  t h e  e x t e n t  t h a t  
t h e  modula t ion  process  i s  understood, t h e  cosmic r ays  can be used as a 
probe of t h e  medium t o  i n f e r  t h e  e x t e n t  and s t r u c t u r e  o f  t h e  h e l i o -  
sphere i n  reg ions  not  d i r e c t l y  sampled by spacecraf t .  The chal lenge t o  
m o d u l a t i o n  t h e o r y  and o b s e r v a t i o n  h a s  b e e n  t o  d e t e r m i n e  w h i c h  
p r o p e r t i e s  of  t h e  s o l a r  wind are most important f o r  producing t h e  ob- 
served modulation. S i g n i f i c a n t  p r o g r e s s  h a s  been  made i n  answer ing  
t h i s  q u e s t i o n  d u r i n g  t h e  l a s t  s o l a r  c y c l e  u s i n g  o b s e r v a t i o n s  from 
spacecraf t  a t  r a d i i  t o  40 AU f rom t h e  Sun and a t  l a t i t u d e s  up  t o  30 
d e g r e e s  w i t h  r e s p e c t  t o  the  e c l i p t i c .  A b r i e f  s u m a r y  of new r e s u l t s  
and observa t ions  (with s p e c i f i c  a t t e n t i o n  t o  t h e  STIP i n t e r v a l s  XV-XIX) 
w i l l  b e  presented  t o  i l l u s t r a t e  t he  present  s ta te  of our  understanding 
of t h e  r e l a t i o n  between t h e  s o l a r  wind and i n t e r p l a n e t a r y  magne t i c  
f i e l d  and the  modulation of t he  cosmic r ad ia t ion .  

13 
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EVOLUTION OF THE SOLAR WIND STRUCTURE IN THE OUTER 
HELIOSPHERE 7 E? rs* 

I f  
Y. C. WHANG, The Catholic University of America, c 1-T.  I F  :/<*.:* ’ 777 
Washington, DC 20064 ” &  L. F. BURLAGA, Laboratory for Extraterrestrial 
Physics, NASA-Goddard Space Flight Center, 
Greenbelt, MD 20771 #Jc 7 p p j  6 <,/ 

Shocks and interaction regions play very important roles 
in the evolution of large-scale solar wind structure in 
the outer heliosphere. This study is based on (1) plasma 
and magnetic field data observed from Voyager and Pioneer 
spacecraft, and (2) a quantitative magnetohydrodynamic 
simulation model. An interaction regions bounded by a 
forward and a reverse shock begin to form near 1 AU at 
the leading edges of a large-scale stream. The total 
pressure in the region is greater than the ambient 
pressure by a factor of ten of more. Large jumps in 
pressure remain as a prominent feature of the 
interplanetary structure even as the jumps in flow speed 
become less visible in the outer heliosphere. The 
propagation of the forward and reverse shocks widens the 
dimension of an interaction region. As a result, two 
interaction regions belonging to neighboring streams 
coalesce to form a merged interaction region (MIR). 
Collision and merging of shocks take place during the 
coalescence process. Two MIRs can themselves merge again 
at greater heliocentric distances. Simulation results 
agree well with spacecraft observations, and they explain 
major restructuring of the solar wind in the outer 
heliosphere. 
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COMPARISON OF MHD SIMULATION FOR THE FEBRUARY 
1986 EVENTS WITH INTERPLANETARY OBSERVATIONS BY 
THE SPACECRAFI' SAKIGAKE 

Z. Smith', T. Yeh2, M. Dryer', T. Watanabe3 and K. Oyama4 

ABSTRACT 

During the epoch of 3-10 February 1986 a series of major solar 
flares occurred on the sun and several intense geomagnetic storms took place 
on the earth. To examine the causality between the solar activity and the geo- 
magnetic activity in this epoch, an MHD numerical simulation was performed, 
using a 2v2-D numerical code. In that epoch of February 1986, the Japanese 
spacecraft Sakigake was at 0.84 AU, 57" west of the earth. Besides the in-situ 
measurements of the interplanetary plasma, Sakigake also provided Doppler 
scintillation observations. In this paper we present comparisons between the 
results of MHD simulation and the measurements made by the spacecraft 
Sakigake. 

Space Environment Laboratory, National Oceanic and Atmospheric Administration, 

Boulder, Colorado, U.S.A. 80303 

Cooperative Institute for Research in Environmental Sciences, University of Colorado, 

Boulder, Colorado, U.S.A. 80309 

Research Institute of Atmospherics, Nagoya University, Toyokawa, Japan 

41nstitute of Space and Astronautics, University of Tokyo, Tokyo, Japan 
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Two Dimensional Imaging Observations of Meter-Decameter Burs t s  
Associated wi th  t h e  February 1986 F l a r e  Ac t iv i ty  

N. Gopalswamy and M.R. Kudu 
/". -* 

Astronomy Program 
Univers i ty  of Maryland 
College P a r k ,  Maryland 20742 

We presen t  t h e  a n a l y s i s  of two dimensional imaging 
observa t ions  of a f lare  observed on Feb. 3, 1986 using t h e  C l a r k  Lake 
Multifrequency radioheliograph. The f l a r e  porduced almost a l l  types  of 
meter-decameter r a d i o  emission: enhanced storm r a d i a t i o n ,  b u r s t s  of 
type I I I / V ,  I1 and I V  and f l a r e  continuum. The f la re  continuum had 
e a r l y  (FCE) and l a t e  (FC 11) components and t h e  type  I1 occurred dur ing  
t h e  period between these two components. Comparing t h e  source  p o s i t i o n s  
of type  III/V and FCE we found t h a t  these b u r s t s  must have occurred 
along ad jacen t  open and c losed  f i e l d  l i n e s  r e spec t ive ly .  The p o s i t i o n a l  
a n a l y s i s  of t y p e  I1 and FC I1 implies t h a t  t h e  nonthermal e l e c t r o n s  
r e spons ib l e  f o r  FC I1 need not  be accelerated by t y p e  I1 shock and t h i s  
conclusion is fur ther  supported by t h e  c l o s e  a s s o c i a t i o n  o f  FC I1 wi th  a 
microwave peak. Using t h e  p o s i t i o n a l  and temporal a n a l y s i s  of a l l  these 
b u r s t s  and t h e  associated hard X-ray and microwave emissions,  we develop 
a schematic model f o r  t h e  magnetic f i e l d  conf igu ra t ion  i n  t h e  f l a r i n g  
r eg ion  i n  which t h e  nonthermal particles r e spons ib l e  f o r  these b u r s t s  
are confined or along which t h e y  propagate. 

0 



I 
I 
I 
I 
1 
1 
I 
I 
1 
I 
I 
1 
I 
U 
U 
1 
I 
1 
I 

a 
a 

MAGNETIC FIELD TWIST DRIVEN BY REMOTE CONVECTIVE MOTIONS: 
CHARACTERISTICS AND TWIST RATES 

Zheng-Zhi Wang and A. R. Hassam, Department of Physics and 
Astronomy, Universi ty  of Maryland, College Park, Maryland 
20742 

It is genera l ly  bel ieved t h a t  convect ive motions below the  
s o l a r  photosphere induce a twist i n  the  coronal  magnetic f i e l d  as a 
r e s u l t  of frozen-in physics. A ques t ion  of i n t e r e s t  is  how nuch 
twist can  one expect from a p e r s i s t e n t  convect ive motion, given t h e  
f a c t  t h a t  d i s s i p a t i v e  e f f e c t s  w i l l  eventua l ly  f igure.  We examine 
t h i s  ques t ion  by cons ider ing  a model problem: two conducting p l a t e s ,  
wi th  f i n i t e  r e s i s t i v i t y ,  are set i n  sheared motion and forced a t  
cons t an t  r e l a t i v e  speed. A r e s i s t i v e  p lasma i s  between t h e  p l a t e s  
and an i n i t i a l l y  v e r t i c a l  magnetic f i e l d  connects  the p l a t e s .  The 
t i m e  rate of t i l t  experienced by t h e  f i e l d  i s  obta ined  as a func t ion  
of Hartmann number and the  r e s i s t i v i t y  r a t i o .  Both a n a l y t i c a l  and 
numerical  approaches are considered. 
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STUDY OF PICKUP OF COMETARY IONS IN TURBULENT SOLAR WINDS 

C. S. W u  and C. P. Price 
Institute for Physical Science and Technology 
University of Maryland 
College Park, MD 2 0 7 4 2  

The influence of moderately strong or strong mag- 
netic turbulence on the ion pickup process near a comet is 
studied by a test-particle method. The research is moti- 
vated by recent observations with ICE and Giotto at Giaco- 
bini-Zinner and Halley. In this numerical study, we have 
modeled the intrinsic hydromagnetic turbulence based on 
the Giotto and ICE data. The time evolution of the dis- 
tribution funtion of the newborn ions is investigated. It 
is found that, when the level of the intrinsic turbulence 
is sufficiently high, the pickup ions can form a shell 
distribution function rapidly. The typical time scale for 
such a process is of the order of a couple of ion gyro- 
periods. On the other hand, if the turbulence is not 
strong, the pickup ions usually form an incomplete shell 
in the initial stage. The results seem to be consistent 
with available observations. , 
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SOLAR ORIGINS OF CORONAL MASS UECTIONS 

/ Stephen Kahler 

Emmanuel College 
400 The Fenway 
Boston MA 02115 

The large scale p r o p e r t i e s  of coronal mass e j e c t i o n s  ( CMEs) , 
such as morphology, lead ing  edge speed, and angular width and p o s i t i o n ,  
have been cataloged f o r  many even t s  observed wi th  coronagraphs on the  
Skylab, P-78, and SMM spacec ra f t .  While cons iderable  study has  been 
devoted t o  the  c h a r a c t e r i s t i c s  of the  CMEs themselves, t h e i r  s o l a r  
o r i g i n s  are s t i l l  only poorly understood. Recent obse rva t iona l  work 
has  involved s t a t i s t i c a l  a s s o c i a t i o n s  of CMEs wi th  f l a r e s  and f i lament  
e rup t ions ,  and some evidence ex i s t s  t h a t  t h e  f l a r e  and erupt ive-  
f i l a n e n t  a s soc ia t ed  CMEs d e f i n e  two classes of events ,  w i th  t h e  f l a r e -  
a s soc ia t ed  events  being g e n e r a l l y  more energe t ic .  Nevertheless,  we 
have found t h a t  e rup t ive - f i l anen t  CMEs can  a t  times be very ene rge t i c ,  
g iv ing  rise t o  i n t e r p l a n e t a r y  shocks and ene rge t i c  p a r t i c l e  events.  
The s i z e  of t h e  impulsive phase i n  a f la re -assoc ia ted  CME seems t o  p lay  
no s i g n i f i c a n t  r o l e  i n  t h e  size o r  speed of t h e  CME, but t h e  angular 
s izes  of CMEs may c o r r e l a t e  w i t h  t h e  scale s i z e s  of t h e  1-8 A X-ray 
f l a r e s .  A t  t he  p re sen t  time, He 10830 A observa t ions  should be use fu l  
i n  studying the late  development of double-ribbon f l a r e s  and t r a n s i e n t  
coronal ho le s  t o  y i e l d  i n s i g h t s  i n t o  t h e  CME aftermath. 
a v a i l a b l e  white- l ight  synopt ic  maps may also prove f r u i t f u l  i n  d e f i n i n g  
t h e  coronal  cond i t ions  g iv ing  rise t o  CMEs. 

The r e c e n t l y  



ON TBE ASSOCIATIOBI OF ERUPTING XAGNETIC FIELDS WITH 
ERUPTIVE PRO)II?4ElVCES AND COROHAL BUSS EJECTIONS 

Bogdan Rorpolt 
Utronorical Observatory of the Vroclaw University, 
Uroolaw, Poland 

A number of spaoe and porrodba8e observations givo 
ovidenco that the eruptive prominences, COIpOpal  mass 

ejeotion8 (CME8) a d  the associated shookr w e  genoratd 
a 09.1011 aauae - eruption of  w e t i e  f i e l d  from t b  

8-0 About 6@$ of the observed CwEs are associated with 
the eruptive p r o m i z ~ e ~ ~ ~ m .  Ve suspeot tltut 19 roaAit7 a 
muoh better oorreAation should be between the80 .vents 
because of observational limitations and of the effeot of 
aparfial eruptlonu. Some recont remalt8 on the formatiou 
and ovolution o f  tho quisaceat and the active region 
prominences give an idea on the early p&so of oruption 
of tho - 0 t h  field with the prominenee pla8l.o frosen 

in. In the later phase of eruption tho m e t i c  field 
lifted hi& into the corona ia seen (as oraaifested by the 
cold plasma froaon in) as a system of huge loops = eof- 
dently the remalt of some reconnections at lower heights. 
me leg* of these erupting loops interact sometime8 with 
the local magnetio f i e l d  - it often appear to be an ac- 
tive reeion. In oonsequ~nce'of this interaction the acti- 
vation of prominences and generation of flare8 can take 

place at some occasions as well as ejection of surge8 and 

sprays. 
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Radio Studies of Large Scale Structures of the Sun’s Corona 
and Transient Activiiy 

Mukul R. Kundu 
Astronomy Program 
University of Maryland 
College Park, Maryland 20742 

I .  

We discuss the use of meter-decameter wavelengths imaging 
observations for four different kinds of studies of solar coronal 
activity. (1) Large scale structure of the upper corona, including 
coronal holes. 
images with white light images from space and ground, and to generate 
synoptic charts similar to white light coronagraph synoptic charts, and 
compare radio brightness enhancements and deficiencies with bright 
coronal streamers and coronal holes. (2) Relative positions of type 111 
burst sources and coronal streamers as observed by Solwind experiment on 
P78-1 satellite and by HA0 C/P experiment aboard SMM; infer the paths of 
type I11 emitting electrons in dense coronal streamers, and from multi- 
frequency observations derive electron density distributions above active 
regions near the limb. 
associated with coronal streamer disruption events. Such type IV sources 
have a rather slow velocity (2 200 Km/sec) and they are associated with 
slow (; 100 Km/s) CME’s. (4) Meter-decameter microbursts. These are 
short duration (2-10 seconds) weak type 111-like bursts, produced at the 
fundamental plasma frequency by plasma radiation processes which have 
important differences from the standard mechanisms used to explain the 
strong type I11 bursts. 

Daily imaging observations permit us to compare the radio 

( 3 )  Non-flare associated type II/type IV bursts 

I 
I 



Observations of t he  b r igh tness  temperature d i s t r i b u t i o n  of 

the q u i e t  s o l a r  corona a t  decametric wavelengths. 

Indian I n s t i t u t e  of Astrophysics 
Bangalore 560034 

and 
Raman Research I n s t i t u t e  

Bangalore 560080 
I n d i a  

The b r igh tness  temperature d i s t r i b u t i o n  of t h e  q u i e t  s o l a r  

corona a t  a wavelength of 8.9 Meters is measured with two types  of 
r a d i o  te lescopes :  (1) A "T" type a r r a y  wi th  a r e s o l u t i o n  of 26'x38' 

and (2) A fan beam in te r fe rometer  wi th  hn E-W r e s o l u t i o n  of 3 ' .  It 

is found t h a t  t h e  p e r s i s t e n t  b r i g h t  regions do not  have any angular  
s t r u c t u r e  on scales of 6' o r  less. The d a i l y  v a r i a t i o n s  of t h e  

b r igh tness  temperature of d i f f e r e n t  regions are s t u d i e d  and t h e  
poss ib l e  i n t e r p r e t a t i o n  is discussed. 

2 3  
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Meterwave Observations of a Coronal Hole 

2. Wang, E.J. Schmahl, and M.R. Kundu 
Astronomy Program 
U n i v s i t y  of Maryland 
College Park, MD 20742 I 

d e t e r w a v e  mapshhowing a coronal  hole  a t  30.9, 50.0 
and 73.8 MHz u s i n g  t h e  Clark Lake Radioheliograph i n  October 1984. 
coronal  hole  seen aga ins t  the d i s k  a t  a l l  t h r e e  frequencies  shows 
i n t e r e s t i n g  s i m i l a r i t i e s  t o ,  and s i g n i f i c a n t  d i f f e rences  from its 
o p t i c a l  s i g n a t e w e s  i n  He1 A 1  0830 spectroheliograms. e The 73.8 MHz coronal hole ,  when seen near d i s k  c e n t e r ,  appears t o  
coincide w i t h  the  HeIh t footpr in t r f  of the hole.  
(30.9 and 50 MHz) t he  emission comes from higher l e v e l s  of t h e  corona, 
and t h e  hole appears t o  be d isp laced ,  probably due t o  the  non-radial  
s t r u c t u r e  of the  coronal  hole.  
4- The c o n t r a s t  of t h e  hole  r e l a t i v e  t o  the  qu ie t  Sun is much g rea t e r  

than repor ted  previously f o r  a coronal hole observed a t  80 MHz,Gh&&-e% 

The 

A t  the  lower f requencies  

-the 
y g h t n e s s ,  ,J&--..( 

temperature.  U e - Z h d A v e r y  l a rge  discrepancy etween t h e  der ived 
dens i ty  and t h a t  determined from Skylab EUV observa t ions  of coronal 
ho les .  This discrepancy suggests  t h a t  much of t he  physics of coronal  
holes  has aet yet  Z G l u c i d a t e d .  
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Corona l  and I n t e r p l a n e t a r y  Type I1 Radio  Emiss ion  

H. V. Cane 
L a b o r a t o r y  for High Energy A s t r o p h y s i c s ,  
Ooddard Space  F l i g h t  C e n t e r ,  G r e e n b e l t ,  MD 20771 

S e v e r a l  o b s e r v a t i o n s  s u g g e s t  t h a t  t h e  d i s t u r b a n c e s  
which g e n e r a t e  c o r o n a l  (meter w a v e l e n g t h )  t y p e  I1 r a d i o  
b u r s t s  are  n o t  d r i v e n  by c o r o n a l  mass e j e c t i o n s  ( C M E s ) .  A 
new a n a l y s i s  u s i n g  a l a rge  sample of metric  r a d i o  b u r s t s  and 
a s s o c i a t e d  s o f t  X-ray e v e n t s  p r o v i d e s  f u r t h e r  s u p p o r t  f o r  
t h e  o r i g i n a l  h y p o t h e s i s  t h a t  t y p e  1 1 - p r o d u c i n g  d i s t u r b a n c e s  
are  b l a s t  waves g e n e r a t e d  a t  t h e  time of i m p u l s i v e  e n e r g y  
release i n  f l a r e s .  I n t e r p l a n e t a r y  ( I P )  s h o c k s ,  however ,  a re  
c l o s e l y  a s s o c i a t e d  w i t h  CMEs. The s h o c k s  r e s p o n s i b l e  for IP 
t y p e  11 e v e n t s  ( o b s e r v e d  a t  k i l o m e t e r  w a v e l e n g t h s )  are  
a s s o c i a t e d  w i t h  t h e  most e n e r g e t i c  CMEs. 
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Physics  Research Div i s ion  
Emmanuel College 
Boston, MA 02115 

Coronal Mass Ejec t ions :  
Rate and t h e  S o l a r  Wind 

The Long-Term 
Mass Flux 

David F. Webb 

Var i a t ion  of T h e i r  Occurrence 

26 

S o l a r  Coronal Mass E jec t ions  (CMEs) from t h e  Sun are an  im- 
p o r t a n t  aspec t  of coronal physics,  and a p o t e n t i a l l y  important c o n t r i -  
bu to r  t o  t h e  s o l a r  wind mass flux. However, d e s p i t e  s i g n i f i c a n t  p rogres s  
i n  s t u d i e s  of CMEs s ince  t h e i r  discovery i n  t h e  e a r l y  seven t i e s ,  ques- 

about t h e i r  e f f e c t s  on t h e  i n t e r p l a n e t a r y  medium. -3+repee 
t he  long-term v a r i a t i o n s  of t h e  occurrence rates of CMEs, 

r e l a t e d  t o  CMEs,. and of t h e  s o l a r  wind par t ic le  
f lux .  CMEs are most d i r e c t l y  de t ec t ed  by s c a t t e r e d  e l e c t r o n  r a d i a t i o n  
i n  white  l i g h t .  To estimate t h e i r  long-term occurrence frequency and 
t h e i r  c o n t r i b u t i o n  t o  t h e  i n - e c l i p t i c  s o l a r  wind mass f l u x ,  observed 
CME rates must be co r rec t ed  f o r  ins t rumenta l  duty cyc le s ,  d e t e c t i o n  
e f f i c i e n c y  out  of t h e  plane of t he  sky, m s d e t e c t i o n  threshholds ,  

on s o l a r  CMEs from t h e  spaceborne Skylab, SMM and SOLWIND coronagraphs 
and on i n t e r p l a n e t a r y  plasma clouds from t h e  HELIOS whi te  l i g h t  photo- 
meters. 
bu t ion  of CMEs t o  the  s o l a r  wind mass f l u x 6 v e r  nearly a complete s o l a r  5 
a c t i v i t y  c y c l C T h e  main r e s u l t s  are: 1) The occurrence ra te  of CMEs 
tends  t o  t r ack  t h e  a c t i v i t y  cyc le  i n  both anpl i tude  and phase; 2) The 
duty-cycle and v i s i b i l i t y  co r rec t ed  CME rates determined wi th  d i f f e r e n t  

one class of s o l a r  a c t i v i t y  tracer r e l a t e d  t o  CMEs i s  b e t t e r  c o r r e l a t e d  
w i t h  CME rate than  any o t h e r ;  4 )  Although t h e  annual CME rate i s  not 
w e l l  c o r r e l a t e d  wi th  the  bulk s o l a r  wind mass f l u x ,  t he  r a t i o  of t h e  
CME t o  t h e  s o l a r  wind mass f l u x e s  tends t o  t r ack  t h e  s o l a r  cycle. The 
maximum proport ion ( a t  s o l a r  maximum) of 15-20% i s  considered potent-  
i a l l y  s i g n i f i c a n t ,  s ince  t h i s  a p p l i e s  t o  bulk,  long-term averages and 
t h e  short-term in f luence  on t h e  i n t e r p l a n e t a r y  medium of l o c a l i z e d  CME 
a c t i v i t y  must be considerably g rea t e r .  

F/9- 
geometr ica l  cons idera t ions .  f hese%rrections/using d a t a  

.L -<he v a r i a t i o n  i n  t h e  CME rate and the  contri- 

ins t ruments  are not i n c o n s i s t e n t ;  3) I n  terms of long-term averages, no 
~ 
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Was the  Ecl ipse  Comet of 1893 a Disconnected Coronal Trans ien t?  I f b  

r" 

E.W. Cl iver ,  Air Force Geophysics Lab., Hanscom 

The comet-like f e a t u r e  observed i n  the  s o l a r  corona by the  Lick 
Observatory e c l i p s e  expedi t ion t o  Chi le  i n  1893 bears  an i n t e r e s t i n g  re- 
semblance t o  the  "disconnection" coronal  t r a n s i e n t  reported by I l l i n g  and 
Hundhausen (J. Geophys. Res., 88, 10210, 1983). I review r e p o r t s  of 
possibly-related limb a c t i v i t y  t o  see whether a pre-discovery observa t ion  
of a r e l a t i v e l y  rare type of coronal  mass e j e c t i o n  w a s  mis- interpreted.  
The goal  of t h i s  s tudy is to  l e a r n  more about the  morphology of mass 
e j e c t i o n s  by examining observat ions t h a t  extend down t o  t h e  low corona of 
a disconnect ion  event .  

I 
I 
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SOLAR EVENTS AND THEIR INFLUENCE ON THE INTERPLANETARY 

MEDIUM S a -  0 J d . 4  - 
, 

Jo  Ann J o s e l y n  I 

N O M  Space Environment 
R/E/SE2 
325 Broadway 
Boulder, CO 80303 

c t s  of a workshop 
e I n t e r p l a n e t a r y  

improved unders tanding  of t h e  u n i f i e d  r e l a t i o n s h i p  between 
s o l a r  e v e n t s  and i n t e r p l a n e t a r y  d is turbancesew The j R t t x a  

groups: l ) f l a r e s ,  e r u p t i v e s ,  and other  near-sun a c t i v i t y ,  
t e r p l a n e t a r y  events .  %n- k 3 ) r  , ach group- discussed 

2)coronal  mass e j e c t i o n s ,  

t o p i c s  d i s t r i b u t e d  i n  advance by t h e  group l eade r s .  Alae, 
-in&&-- 

- ,F - .+!A 
of three working &,fA 

agreed t h a t  pre-event energy is s t o r e d  i n  s t r e s s e d / s h e a r e d  
magnet ic  f i e l d s ,  b u t  could no t  unanimously concur t h a t  
f l a r e s  and o t h e r  e r u p t i v e  e v e n t s  (e.g. e r u p t i v e  solar  promi- 
nences) are  a s p e c t s  of t h e  same phys ica l  phenomenon. I n  t h e  
co rona l  mass e j e c t i o n  group, gene ra l  agreement was reached 
on t h e  p r e s e n c e  of p r o m i n e n c e s  i n  C M E s ,  and  t h a t  C M E s  h a v e  a 
s i g n i f i c a n t  three-dimensional  structure. Some topics  iden- 
t i f i e d  f o r  f u r t h e r  research were t h e  aftermath of CMEs 
(streamer d e f l e c t i o n s ,  t r a n s i e n t  co rona l  ho le s ,  poss ib le  
d i sconnec t ions ) ,  i d e n t i f i c a t i o n  of t h e  l e a d i n g  edge of CWEs, 

= . General  t o p i c s  
r e q u i r i n g  m 
of h g n e t i c  
E a r t h ,  how 

I t  was reco  
t h e  par t icu 

should be a 
t h i s  Worksh 

. 
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Solar Activity, Magnetic Clouds, and Geomagnetic Storms 

Robert M. Wilson (NASA Marshall Space Flight 
Center, Space Science Laboratory, Huntsville, AL 
35812, U.S.A.) 

Am 
Associational aspects of magnetic clouds and solar 

activity and of magnetic clouds and geomagnetic storms are 
described. For example, recent research has indicated as- 
sociations to exist between the launch of magnetic clouds 
directed earthward from the Sun and, in particular, two 
forms of solar activity: flare-related, type I1 metric 
radio bursts and disappearing filaments (prominences) . 
Furthermore, recent research has indicated an association 
to exist between the onset of magnetic clouds at Earth and 
the initiation of geomagnetic storms. Based on these find- 
ings, STIP Intervals XV-XIX are examined for possible oc- 
currences of earthward-directed magnetic clouds. 
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DYNAMICS OF MAGNETIC CLOUDS IN 1NTERPLA"ARY 
SPACE qS7957 ' 

/ E  Tyan Yeh 

University of Colorado, Boulder, Colorado, U.S.A. 80309 
Cooperative Institute for Research in Environmental Sciences, 1 

ABSTRACT 

Magnetic clouds observed in interplanetary space may be regarded 
as extraneous bodies immersed in the magnetized medium of the solar wind. 
The interface between a magnetic cloud and its surrounding medium separates 
the internal and external magnetic fields. Polarization currents are induced in 
the peripheral layer to make the ambient magnetic field tangential. 

The motion of a magnetic cloud through the interplanetary medium 
may be partitioned into a translational motion of the magnetic cloud as a whole 
and an expansive motion of the volume relative to the axis of the magnetic 
cloud. The translational motion is determined by two kinds of forces. One of 
them is the gravitational force exerted by the Sun. The other is the hydromag- 
netic buoyancy force exerted by the surrounding medium. On the other hand, 
the expansive motion is determined by the pressure gradient that sustains the 
gross difference between the internal and external pressures and by the self- 
induced magnetic force that results from the interaction among the internal 
currents. The force resulting from the interaction between internal and exter- 
nal currents is a part of the hydromagnetic buoyancy force, which is manifested 
by a thermal stress caused by the inhomogeneity of the ambient magnetic pres- 
sure. 

I 
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THE EXPANSION OF MAGNETIC CLOUDS " j F  776 
/ L? 

Steven T. Suess (Space Science Laboratory, NASA- 
Marshall Space Flight Center, Huntsville, Alabama 
35812) 

Magnetic clouds are a carefully defined sub-class 
of all interplanetary signatures of coronal mass ejections 
whose geometry is thought to be that shown below. Klein 
and Burlaga (1982) found that the total magnetic pressure 
inside clouds is higher than the ion pressure outside and 
concluded that clouds are expanding at 1 AU at about half 
the local Alfven speed. This conclusion was supported by 
indirect evidence and bolstered by direct evidence in later 
publications. However, the geometry of clouds is such that 
even though the magnetic pressure inside is larger than the 
total pressure outside, expansion will not occur because 
the pressure is balanced by magnetic tension - the pinch 
effect (Suess, 1986). 

The evidence for expansion of clouds at 1 AU is neverthe- 
less quite strong so another reason for its existence must 
be found. It will be shown here that the observations can 
be reproduced by taking into account the effects of geo- 
metrical distortion of the low plasma beta clouds as they 
move away from the sun. 

Klein, L. W . ,  and Burlaga, L. F., 1982, L 

Suess, S. T., 1986, EOS. 41, 1141. 
8 2 0  613. 
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A Numerical Study o f  Transient, Thermal ly-Conductive Solar 
Wind 

S.M. Han, Tennessee Technological Univers i ty ,  Cookevil l e ,  TN 
S.T. Wu, Center o f  Space Plasma and Aeronomic Research, 
Un ive rs i t y  of Alabama i n  Huntsvi l le,  A 1  
M. Dryer, Space Environment Lab, NOAA/ERL, Boulder, CO 

A numerical analysis o f  t rans ien t  so la r  wind s t a r t i n g  a t  the 
so la r  surface and a r r i v i n g  a t  1 AU i s  performed by an i m p l i c i t  numer- 
i c a l  method. The model hydrodynamic equations inc lude thermal conduc- 
t i o n  term f o r  both steady and unsteady simulat ions. Simulat ion r e s u l t s  
show s i g n i f i c a n t  in f luence o f  thermal conduction on both steady and 
time-dependent so la r  wind. Higher thermal conduction r e s u l t s  i n  higher 
so la r  wind speed, higher temperature but lower plasma densi ty  a t  1 AU. 
Higher base temperature a t  the so la r  surface gives lower plasma speed, 
lower temperature but higher densi ty a t  1 AU. Higher base density, on 
the other hand, gives lower ve loc i ty ,  lower temperature but higher 
densi ty  a t  1 AU. 

I 
I 
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A TWO-FLUID MOD= POR SOLAR WIND BLUID WITH H I G W  

OBDGB MOUNTS 

W a n g  Jingfang(Wuhan University,Wuhan,Hubei,China), 
S.T.Wu(The University of Alabama in Huntsville, 
Huntsville,Alabama 35899 USA),  Jing Xinying and 
Xiong Donghui(Wuhan University,Wuhan,Hubei,China) 

ABSTRACT-A spherically symmetric two-fluid mod91 for the solar wind 
with higher-order moments is presented. In this model, continuity, 
momentum, temperature and heat flux equations for  two components 
(electrons and protrons) in steady solar wind states are simultane- 
ously solved by using a time-depentent method. This work is used to 
compare solutions of the steady-atate solar wind with and without 
higher order moments and study the effects of thermal conduction. 
The coupling between electrons and protrons is also given special 
attention. "he numerical solutions of the steady-state solar wind 
in both subsonic and supersonic regions between the sup and I A U  are 
obtained and graphically illustrated. 

I 
I 



INTEMCTION OF INTERPLANETARY SHOCKS WITH NONUNIFORM 
AMBIENT SOLAR WIND 

J. K. Chao and J. H. Sheu 
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747  78 
/ 9. 

?d 6;” 1 Department of Atmospheric Physics 
National Central University 

Chung-Li, Taiwan 

ABSTRACT 

Three interplanetary shock wave events are selected from the 
plasma and magnetic field data of Helios 1 and 2, IMP-8, and 
Voyager 1 and 2 for study of the interactions of a weak 
interplanetay shock with a nonuniform ambient solar wind. 
events occurred during the periods November 22-26, 1977, January 
1-7, 1978, and April 2-5, 1979, respectively. 
shock surfaces of these events are highly distorted. 
portion of the shock surface may be degenerated into a disturbance 
which does not satisfy the Rankine-Hugoniot jump conditions. 

These 

It is found that the 
In addition, a 
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An Overview of STIP Interval 18: September 1985, the G Z  
Encounter 

R.D. Zwickl, University of California, Los A l m s  National 
Laboratory, Los Alamos; NM 87545 

The primary time period of interest during September 1985 is 
the few days surrounding the ICE encounter with comet Giacobini-Zinner 
( G Z )  which occurred at 1102 UT on 11 September. To place into per- 
spective the actual in situ observations measured during the comet 
encounter it is necessary to understand the prevailing solar and 
interplanetary conditions. Starting two solar rotations prior to and 
extending through the rotation after the encounter the interplanetary 
stream structure was very uniform, similar to the 1973-4 long lived 
structure. Prior to the arrival of the corotating high speed stream 
at 5 UT on 11 September, ICE was already measuring the effects of G Z  
on the surrounding interplanetary medium. An overview of available 
solar, interplanetary, and ICE data for the cometary interval will be 
highlighted. 
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COHPARATIVE PLASHA TAILS OF VENUS A N D  COHETS 

H. P e r e r - d e - T e j  a d a  

U n i v e r s i d a d  N a c i o n a l  A u t o n o a a  d e  llexico 

E n s e n a d o ,  Baja C a l i f o r n i a ,  Hexico 
/” 

A r e v i e w  of t he  c u r r e n t  models o f  s o l a r  wind  f l o w  i n  t h e  p l a s m a  t a i l s  o f  
weakly  m a g n e t i z e d  bodies i s  p r e s e n t e d .  The  m e a s u r e m e n t s  c o n d u c t e d  n i t n  
t h e  H a r i n e r  S s p a c e c r a f t ,  t h e  V e n e r a  9 a n d  10 a n d  t h e  PVO o r b i t e r s  i n  
the Venus  t a i l ,  a n d  w i t h  t he  I C E  s p a c e c r a f t  i n  t h e  t a i l  o f  Comet 
G i a c o b i n i - Z i n n e r ,  r e v e a l  c o r m a n  p l a s m a  p r o p e r t i e s  w h i c h  s u g g e s t  t h a t  

similar p h y s i c a l  p r o c e s s e s  are  o p e r a t i v e  i n  t h e  p l a s m a  e n v i r o n m e n t  o f  

b o t h  b o d i e s .  Host n o t a b l e  i s  t h e  o b s e r v a t i o n  of d e c r e a s e d  f l o w  

v e l o c i t i e s  a n d  e n h a n c e d  p l a s r a  t e m p e r a t u r e s  i n  t h e  v i c i n i t y  of t h e i r  
p l a s m a  t a i l s .  I n  V e n u s ,  t h e  m e a s u r e d  v e l o c i t y  a n d  t e m p e r a t u r e  f i e l d s  ore  

c o n s i s t e n t  w i t h  the e f f e c t s  o f  f r i c t i o n a l  f o r c e s  b e t w e e n  t h e  m a s s - l o a d e d  
i o n o s h e a t h  f l o w  a n d  t he  i o n o s p h e r e  a l o n g  the ( m a g n e t i c )  p o l a r  r e g i o n s  o f  

t h e  i o n o p a u s e .  I t  i s  a r g u e d  t h a t  s i a i l a r  c o n d i t i o n s  ex i s t  a t  a c o m e t a r y  
i o n o p a u s e  a n d  t h a t  the d i s t r i b u t i o n  of m a g n e t i c  f l u x e s  i n  a c o m e t a r y  
t a i l  i s  c o n t r o l l e d  b y  the e n t r y  o f  p l a s r a  f l u x e s  f r o m  the ( m a g n e t i c )  
p o l a r  r e g i o n s  o f  the comet’s i o n o s p h e r i c  obs t ac l e .  T h i s  q u e s t i o n  i s  

f u r t h e r  addressed i n  c o n n e c t i o n  w i t h  t he  t w o - s t e p  s h a p e  o f  the m a g n e t i c  
p r o f i l e  m e a s u r e d  ac ross  t h e  t a i l  o f  Comet G i a c o b i n i  - 2 i n n e r .  I t  i s  
s u g g e s t e d  t h a t  t h e  I o n  i n t e n s i t y  o u t e r  i n c r e a s e s  o f  t h e  r a q n e t i c  l o b e s  

a r e  a s s o c i a t e d  w i t h  t h e  d r a p i n g  o f  t h e  i n t e r p l a n e t a r y  m a g n e t i c  f i e l d  

l i n e s  a r o u n d  t h e  c o m e t ’ s  i o n o s p h e r i c  o b s t a c l e ,  a n d  t h a t  t h e  h i g h e r  
i n t e n s i t y  i n c r e a s e s  s e e n  i n  t he  i n n e r  r e g i o n s  of t h e  a a g n e t i c  l o b e s  a r e  

d u e  t o  a n  a d d i t i o n a l  c o m p r e s s i o n  o f  m a g n e t i c  fldxes p r o d u c e d  by  the 

e n t r y  o f  p l a s m a  p a r t i c l e s  i n t o  the  t a i l .  

c 
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Overview of Plasma Observations during the Halley Flybys 

R. Reinhard, Space Science De-t of ESA, ESTEC 
Noordwijk, The Netherlands 

In-situ observations made by the various plasma experbents 
onboard Giotto, Vega 1 and 2, Suisei, Sakigake and ICE during the Halley 
flybys will be s m i s e d  and discussed, starting with the phenawna 
furthest away (pick-up ions, plasma waves) and ending with the phenamena 
closest to the nucleus (magnetic cavity). 

8 
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The S t a t w  of t h e  Iatern8t ion. l  Hal ley U8tch 
C P  

&,' j.: Kt P % 

i - j "* my L. Wwburn, Jr. 

W l f o r n l a  I n s t i t u t e  of Technology 

Jijrgen &he* 
Dr. Remeis Stemwar t s  
b t ronomisches  I n r t i t u t  d e r  U a i v e r s i t a t  Erlangen- 

Miruberg 
Damberg, FRG 

Je e Ropulsion L8bor8tory LA 

lo 'b 5 4 9  Y, P888dbIl8, a, USA 
1 B 
bf 

More than 1000 p r o f e s r i o a r l  ar t ronomerr  worldwide 
a c t u a l l y  obrerved Ral ley ' r  comet from t h e  ground. Re- 
l i d n a r y  logs  from the ob8emrers iUdic8te  t h a t  20-40 Gbytes 
of d8t8  were acquired i n  e i g h t  p ro fes s iona l  d i r c i p l i n e s  
and as much as 5 Gbytes in t he  amateur network. %e l a t t e r  
vlll be used t o  f i l l  in gaps in t h e  Archive and t o  provide 
8 v i s u a l  l i g h t  curve. In addition roughly 400 Mbptes of 
d a t a  -re taken on Comet Glacobini-Zinner. Data w i l l  be 
8ccepted f o r  a rch iv ing  u n t i l  e a r l y  1989. The permanent 
archive  wi l l  coasist of a sat of CD-ROW 8nd a set of  
books, pub l i ca t ioa  of both t o  be completed by mid-1990. 
D.ta from the  space dsrioar  w i l l  be included but on ly  on 
t h e  CD8. Rom every i a d i c 8 t i o a ,  t he  ground-based e f f o r t  
8ad t h e  apace d r s i o n s  complimented each o t h e r  b e a u t i f u l l y ,  
both d i r e c t l y  i n  s o l u t i o n  of the spacecraft naviga t ion  
problem and i n d i r e c t l y  in t h e  r o l u t i o n  of r c i e n t i f i c  
problems. The major remaining concern is t h a t  s c i e n t i s t s  
submit their data t o  the  Archive before  t h e  1989 deadl ine.  

*Currently oa l eave  a t  Jet Propuls ion Laboratory,  C a l i f o r n i a  
I n s t i t u t e  of Technology and t h e  Nat ional  Aeronautics 6 
Space Administration 



LARGE-SCALE INTERACTION OF THE SOLAR WIND WITH COMETS HALLEY 
AND GIACOBINI-ZINNER. 

John C. Brandt, Laboratory for Atmospheric and Space Physics, 
University of Colorado, Boulder, CO, and Malcolm B. Niedner, 
Jr., Laboratory for Astronomy and Solar Physics, NASA/Goddard 
Space Flight Center, Greenbelt, MD 

measurements of comets Halley and Giacobini-Zinner 
view of the basic physics of the cqmet solar-wind 

interaction. 

mechanism of field-line loading by cometary ions and the field lines . 
drape around the cometary ionosphere. 9 

structure of the plasma tail as 
Scale Phenomena Network 
and turn-off of plasma 
Y. 
events (DES) have been recorded. Preliminary results indicated 
agreement with the sector-boundary model of Niedner and Brandt (1978); a 
detailed analysis will be required for all DES in order to make a 
definitive statement. 
plasma activity around the time of the VEGA encounters provides strong 
support for the sector-boundary model and illustrates once again the 
power of simultaneous remote and in situ measurements. 

&he solar-wind;\ 

<Wx;G -basic model in 

A study 4 of 

t,he--f-iqal large-scale p h e n v  *chive indicate 
ima s with coverag from No&nQer 1985 to 

the sol&wincl, 
evolution2 plasma tails. 

sho&,rovide a? observational footing 
teraction with comets and 
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THE GLOBAL INTERACTION OF COMETS WITH THE SOLAR W I N D  

i /./; ;j 

Harry L. F. Howis  ' "  ., ' Space  P h y s i c s  Rksea rch  L a b o r a t o r y  
U n i v e r s i t y  of Michigan,  Ann Arbor 

The r e c e n t  i n  si t u  measurements  of t h e  plasma-ne 'utral  
gas envi ronment  of comet H a l l o y  by  t h e  OIOTTO and VEGA spaca- 
c r a f t  h a v e  conf i rmed  t h e  g l o b a l  t h e o r y  o f  t h e  comet-solar wind 
i n t e r a c t i o n  p r e s e n t e d  a t  t h e  l a s t  STXP m e e t i n q  by Flammer, 
Mendis  and Houpis.  The  i o n o p a u s e ,  cometopause  and bow shock 
distances a r e  t h e  p r i m a r y  p r e d i c t i o n s  o f  t h e  model , a l t h o u g h  
var ious  momentum eo3 1 i s i o n a l  cross-secti one c a n  a1 so b e  
est imated.  W i t h  t h i s  g r e a t e r  c o n f i d e n c e  i n  t h e  g l o b a l  mode l ,  
t h e  s h a r p  sunward i n t e n s i t y  decrease i n  t h e  s p a t i a l  
p r o f i l e s  o b s e r v e d  by McCarthy, S t r a w s  and S p i n r a d  f o r  comet. 
H a l l e y  between 2.14 AU p r e -  and p o s t - p e r i h e l i o n  are  i n t e r p r e t e d  
as t h e  cometopause  boundary.  T h i s  i n t e r p r e t a t i o n  may t h e n  b e  
used t o  d e t e r m i n e  t h e  so la r  wind c o n d i t i o n s  l oca l  t o  t h e  comet. 

H-,Q+ 
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Solar-Terrest r ia l  Research i n  the Space S ta t i on  Era 

I t- i ,/ 

Charles R. Chappell 
Space Science Laboratory 
NASA/Marshall Space F l i g h t  Center, Alabama 35812 

Because o f  the imnense s i ze  o f  the s o l a r - t e r r e s t r i a l  system 
and i t s  t ight ly-coupled physical nature, i t s  study requires a ca re fu l l y  
planned and coordinated approach using a v a r i e t y  o f  observational tech- 
niques. Of fundamental importance i s  the simultaneous measurement o f  
the varying sun, the s o l a r  wind, and the Earth 's magnetosphere and 
atmosphere. 
approach w i t h  both remote sensing 6 f  the sun and atmosphere and i n  s i t u  
measurement of the so la r  wind and magnetosphere. 
1990's w i l l  b r i ng  an oppor tun i ty  t o  ca r ry  out  the simultaneous se t  of 
measurements using a combination o f  instruments on missions such as the 
In te rna t i ona l  Solar T e r r e s t r i a l  Physics Program, the GOES sate1 1 i tes, 
and the space s tat ion.  
determine s o l a r  v a r i a b i l i t y  and t o  sample the response o f  the so la r  
wind and geospace p o r t i o n  o f  the environment i n  a thorough way. This 
t a l k  w i l l  i d e n t i f y  the po ten t i a l  oppor tun i t ies f o r  s o l a r - t e r r e s t r i a l  
studies dur ing the coming era of the space s ta t i on .  

These mu1 t i p l e  measurements requi re a mu1 t i - spacec ra f t  

The decade o f  the 

For the f i r s t  t ime i t  w i l l  be possible t o  
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S o l a r  Wind - Cometary In t e rac t ion  a t  t h e  Ionopause 
and Associated Phenomena 

Alexander Ershkovich 
Department of Geophysics and Planetary Sciences 
Tel Aviv Universi ty ,  R a m a t  Aviv, Israel 

So la r  wind - cometary i n t e r a c t i o n  at  the  cometary ionoparse ( including 
t h e  t a i l )  is  reviewed i n  t h e  context of recent  missions t o  comets 
Giacobini-Zinner and Halley. 
is discussed.  
comet Giacobini-Zinner and t h e  s t a b i l i t y  of t h e  ionopause of comet 
Halley (for l a rge  wavelengths per turba t ions)  are explained e s s e n t i a l l y  
i n  terms of t h e  d i f f e r e n t  s o l a r  wind condi t ions encountered by t h e  
two comets. 
Waves of  l a rge  amplitude a r i s i n g  due t o  the  i n s t a b i l i t y  may intermix 
t h e  plasma and r e s u l t  i n  heat ing and p a r t i c l e  acce lera t ion .  
of t h e  observed phenomena found a na tu ra l  explanat ion i n  terms of t h i s  
mechanism. 

The r o l e  of var ious MHD i n s t a b i l i t i e s  
The apparent marginal i n s t a b i l i t y  of t h e  ionopause of 

Nonlinear evolut ion of t h e  i n s t a b i l i t y  is  discussed. 

A number 
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-- comet west: 4 View Prom The HELIOS Zodiacal Liaht Photometers 

x J *  / ' 
d. T-: *f 

L.. z 
R. M. Benensohn and B. V. Jackson 
CASS, C-011, University of California at San Diego, 
La Jolla, CA 92093 

Comet West passed through perihelion on Pebruary 25, 1976. The 
comet crossed the HELIOS A and B spacecraft zodiacal light photometer 
fields of view as the spacecraft orbited the Sun, allowing them to record 
the brightness, polarization, and color of the comet and its surrounding 
interplanetary medium. Data from the U, B, and V photometers across the tail 
shows a distinct bluing followed by a slight reddening corresponding to the 
ion and dust tails, respectively, enteringthe field of view. The non-Earth 
perspective of the HELIOS photometers allows a comparison of the tail with 
Earth observations at the same time. Precise location of the nucleus and 
tail allow the photometer data to be searched for evidence of the comet bow 
shock and orbital dust. A brightness "bump" present in the data before the 
comet reaches some photometer positions, can be shown to approximately form 
a parabolic shape sunward and ahead of the orbital motion of the Comet West 
nucleus. If this is the comet bow shock or bow compression, then it 
corresponds to a density enhancement of the ambient medium by 1.5 to 2 times 
in the vicinity of the comet. The distance of the brightness increase from 
the nucleus by comparison with Comet Halley implies a neutral gas 
production rate of approximately 3 times that of Halley . 
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It. R. Plammer 
Wpt. of EECS, C-014, University of California at San Diego, 
La Jolla, CA 92093 

A simple two-dimensional d e l  is developed to examine the 
composition of the cometary ion coma in the region outside the ionopause 
which is strongly affected by the solar wind. Two-dimensional ion 
distributions are obtained assuming a cylindrically symmetric ion coma 
which accounts for the dynamic effects of the mass-loaded solar wind flow 
around the cometary ionosphere. The results of this model are discussed in 
the context of analyzing the GIOT!m ion data. 



Pioneer VII: 
Comet Halley STIP Interval X I X  

Solar Wind Plasma Observations During the 

D.  In tr i l i ga tor ,  Camel Research Center, Santa Monica 
California.  

Abstract Not Available 
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The Solar Wind In t e rac t ion  w i t h  Comets: , A  Post Encounter V i e w  .._ 

D. A. Mendis 
Dept.  of E l e c t r i c a l  Engineering and Computer Sciences,  
Universi ty  of Ca l i fo rn ia ,  San Diego La J o l l a ,  C A  92093 

The recent  spacecraf t  encounters w i t h  Comets Giacobini-Zinner 
and Hal ley have l e d  t o  an enormous inc rease  i n  our knowledge of 
comets, including t h e i r  d u s t ,  neu t r a l  gas ,  plasma, and magnetic f i e l d  
environments. The l a t t e r  has in tu rn  l e d  t o  a be t t e r  understanding of 
t he  na ture  of the s o l a r  wind i n t e r a c t i o n  w i t h  t h e  well-developed 
atmosphere of a canet .  Here I w i l l  review our post-encounter under- 
s tanding  of t h i s  i n t e r a c t i o n ,  underscoring the  d i f fe rences  wi th  our 
pre-encounter understanding. The outs tanding problems i n  t h i s  a rea  
w i l l  be emphasi zed. 
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I f ?  PLASMA-TAIL ACTIVITY AND THE INTERPLANETARY MEDIUM AT HALLEY'S 

COMET DURING ARMADA WEEK: 6-14 MARCH 1986 

crb 

Malcolm B. Niedner, Jr., NASA-GSFC, Greenbelt ,  MD 
Konrad Schwingenschuh, Space Research I n s t i t u t e ,  Graz, AUSTRIA 
J. Todd Hoeksema, Stanford Univers i ty ,  Stanford,  CA 
Hurray Dryer, NOM-ERL, Boulder, CO 
P a t r i c k  S. McIntosh, NOM-ERL, Boulder, CO 

The encounters of f i v e  spacecraf t  with Hal ley 's  Comet during 
6-14 March 1986 offered  a unique opportuni ty  t o  c a l i b r a t e  t h e  solar-wind 
i n t e r a c t i o n  with cometary plasma a s  recorded by remote wide-field and 
na r ro r f i e ld /na r rowband  imaging. Perhaps not genera l ly  recognized i n  t h e  
comet community i s  the  add i t iona l  opportuni ty  of fe red  by the  Halley 
Armada t o  s tudy t h e  s t r u c t u r e  of the  solar-wind and i n t e r p l a n e t a r y  
magnetic f i e l d  (IMF) i n  t h ree  dimensions using f i v e  sets of da t a  obtained 
over s i m i l a r  time i n t e r v a l s  and h e l i o c e n t r i c  d i s t ances ,  but a t  somewhat 
d i f f e r e n t  h e l i o l a t i t u d e s .  In fact  t h e  two problems--comet physics  and 
the  s t r u c t u r e  of t he  in t e rp l ane ta ry  medium--are coupled i f  one wants t o  
understand what condi t ions per ta ined a t  t he  comet between t h e  encounters.  

e b n t e r  p red ic t ions  of c o m l  c u r f e a t  
Qshg so la r -da te ,  e -p==- 

1978). 
was skimming t h e  in t e rp l ane ta ry  cu r ren t  s h e e t ,  with seve ra l - c ros s ings  
sometimes occurr ing on t h e  same UT day. 
plasma-tail  behavior evident  i n  t h e  imagery is h ighly  complex. 
a t tempt  w i l l  be made t o  combine t h e  imagery and the  spacec ra f t  da ta \ ,  
a v a i l a b l e  to-date t o  form a coherent p i c t u r e  of t h e  s t a t e  of t h e  
i n t e r p l a n e t a r y  medium and t h e  comet's response t o  it .  

The per iod March 10-14 appears t o  be very complex,as t h e  comet 

S imi l a r ly ,  t h e  l a r g e h c a l e  
'Rs 
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OCCULTATION OF COMPACT RADIO SOURCES BY THE ION TAIL OF 
HALLEY'S COMET. 

S.K. Alurkar, R.V. Bhonsle and A.K. Sharma 
Physical Research Laboratory 
AHMEDABAD - 380009 
INDIA 

Enhancements oP scintillations of the compact radio sources 
PKS 2314+03 and 1827-360 were observed at 103 MHz and 408 MHz during 
18-21 December 1985 and on 29 March 1986, respectively, when the plasma 
tail of Halley's comet swept across them. At 103 MHz the RMS plasma 
density variation along the tail was 10 and 3.3 cm" at 0.12 AU and 
0.18 AU, respectively, as measured Prom the comet's position. At 
408 MHz it was 1.9 cm" at 0.036 AU. 
sets of observations is presented. 

Comparison of results OP these two 



EQUILIBRIUM AND TEARING STABILITY OF T H I N  CURRENT LAYERS I N  
MAGNETIC ARCADES 

A. B. Hassam, Department of Physics and Astronomy, 
Universi ty  of Maryland, College Park, Maryland 20742 

The MHD equi l ibr ium of a t h i n ,  force-free cu r ren t  l a y e r  i n  a 
magnetic arcade is solved f o r  a n a l y t i c a l l y  . Various approximations 
are made i n  order  t o  achieve a lowest order  desc r ip t ion  t h a t  is 
phys ica l ly  r e l evan t  as w e l l  as mathematically t r a c t a b l e :  The arcade  
is assumed t o  emanate from "feet" t h a t  are w e l l  l oca l i zed ,  the 
cur ren t  emanates from a l oca l i zed  shee t  within $he feet  and is 
r e l a t i v e l y  weak. The r e s u l t i n g  expressions f o r  B are r e l a t i v e l y  
s i m p l e  and n a t u r a l  f l u x  coordinates  a r e  i d e n t i f i a b l e .  The s t a b i l i t y  
of such a cu r ren t  shee t  t o  r e s i s t i v e  f i l amen ta t ion  is then  
inves t iga ted .  

53 
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A SIMULATION OF THE IPS VARIATIONS FROM A 
MAGNETOHYDRODYNAMICAL SIMULATION qtis/fr 

\.y 
S.J. Tappin[l,2], M. Dryer[l], S.M. Han[3], 

[l] Space Environment Laboratory, 325 
Broadway, Boulder, CO 80303, USA. 
[2] Present address - Dept EE/CS (Mail code 
C-014), University of California, San Diego, 
La Jolla, CA 92093, USA. 
[3] Dept of Mechanical Engineering, Tennessee 
Technological. University, Cookeville, 
Tennessee, USA. 
[4] Dept of Mechanical Engineering, 
University of Alabama in Huntsville, 
Huntsville, Alabama, USA. 

S.T. WU[~] 

/ 

rc 

Calculations of the variations of 
interplanetary scintillation (IPS) from a disturbance 
simulated by a 3-dimensional magnetohydrodynamical 
(MHD) model of the solar wind are presented. The 
simulated maps are compared with observations and it is 
found that the MHD model reproduces the qualitative 
features of observed disturbances. The disturbance 
produced by the MHD simulation is found to correspond 
in strength with the weakest disturbances which can be 
reliably detected by existing single station IPS 
observations. 
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..'T - STUDY OF "E MECHANISM FOR SOLAR WIND FORMATION 

V. G . Eeelevich and M. A. Fil ippov 
SfbIZMIR, Irkutsk 33, P.O.Box 4, 664033 U.S.S.R. 

This paper analyses the observations in the corona 
and solar wind and compares them with generalized results, 
derived from laboratory-scale experiments to show that a 
major contribution to a precipitating plasma of the solar 
wind that emanates from coronal holea, may be made by a 
thermal pressure gradient. It is found that the divergence 

of magnetic field lines, originating from 

wind veloc ty tT at earth orbit ( R 3 fAu). A decrease in 

may be attributable to an increase in auperradial diver- 
gence f from = 7 - 9 to * 20. 'phe plaems energy flux den- 
sity F at the base of coronal holes which represent the 
sources of a solar wind with 2&,,#(450 to 750)km s-1, 

s nearly constant, being F N (1.4 2 0.3)*10 6 .erg. 
fE:'%-1 f o r  the period 1973-1975. 

is one of the factors, governing the solar 

velocity 2 R ~ ~ A U  from 750 km 8-1 down to IY 450 km 8-1 
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A n  Account of a Flare Related Shock Event Recorded by the 
Energetic Particle Detector EPONA of the Ciotto Spacecraft 
During September 1985 (STIP Internal XVIII) 

Susan M. P. Mckenna-Lawlor, Department of Experimental Physics, 
St. Patrick‘s College, Haynooth, Co. Kildare, Ireland, E. 
Kirsch, P. Daly, piax Planck Institut Fur Aeronomie, 
Katlsnburg-Lindau, FRC., D. O’Sullivan, A. Thompson, Dublin 
Institute for Advanced Studies, Doublin, Ireland, P-K Wenzel, 
Space Science Department ESA/ESTEC, Noordwijk, NL 

The Energetic Particle Detector EPONA of Abstract on the Giotto 
Mission to Halley’s Comet was designed to measure electrons, protons and 
heavier ions (E > 20 keV) in the Comet Halley environment and during the 
Cruise Phase of the Mission (EPONA switch on : 
Encounteer; 13 March 1986). In September 1985 (STIP Interval XVIII) a well 
defined shock event was recorded at EPONA in association with a sequence of 
solar flares and a preliminary account of this event is presented. 

22 August 1985 - Halley 
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INTERACTIONS OF OBLIQUE INTERPLANETARY DISCONTINUITIES AND ..& 

THEIR MANIFESTATIONS DURING STIP INTERVALS XV-XIX 

/- * ~ q  / 
py #ti”+.” *a 

S.A. Crib, LOIZMIRAN, Leningrad 1 99053, USSR 
E.A. Pushkar, ZIL ZAVODVTUZ, Moscow 63, USSR 

I z 

m 
of slow shock w n  as the 
discontinuities with solar wind 

to be the boundaries of 
proton and alpha-particle concentration inhomogeneities. It is found 
that the intensity of the Alfvhn discontinuity may be increased as 
the result of its interaction with the more dense plasma. The 
converse (i.e., decrease of the Alfven discontinuity’s intensity 
following interaction with a less dense plagma) is also 

Also discussed is the generation of a magnetic as the 
result of the interaction of a quasi-parallel Alfviin discontinuity 
with a dense plasma co?tact surface. 
(solar-generated) Alfven discontinuity may then be transformed into 
non-flare fast and slow shock waves as the result of this interaction. 
Thus, it is indicated that some fast shock waves in the solar wind 
may have a nonsolar origin. 

W h e  also analyzed ground observations of xeomagnetio 
and ionospheric pSrW.bations during STIP Intervals XV-XIX. 
Correlations are found 6etweBn quasi-shock perturbations in space and 
sudden geomagnetic fmpulses. We underline the effect of the wave 
&&-&qttity on the results of the discontinuities’ interactions. 

In a r e l g l m c ,  we discuss the r o l b s e c o n d a r y  
c o m p r e s w  ---Faref act ion waves for the dynamics of solak- _- 
eonre~%?y interactions. 

It is shown that the 

-\ 
.-- ------- 

. 
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INTERSHOCK OBSERVATIONS DURING S T I P  INTERVALS X V I I  '','i< 
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G. f a s t e n k e r ,  1 N. Borjodkova, 1 Yu, Yermo layev t  1 V. f h u -  

rav$ev,  V. L u t  enko, S. K imov, S. F i t c h e r e  M. Van- 
da#, K. K u d e l a f  M. S l i v k a !  2. NgmeEek, J .  S a f r A n k o -  
V5 

P r o g n o z - 1 0 - I n t e r c o s m o s  s a t e l l i t e  

/ I n t e r s h o c k  p r o j e c t /  c a r r i e d  o u t  o b s e r v a t i o n s  on t h e  e a r t h  

o r b i t  f r om A p r i l  26, 1985 t i l l  November 11, 1985, c o v e r i n g  

STIP I n t e r v a l s  X V I I  and  X V I I I .  We p r e s e n t  d a t a  o b t a i n e d  

d u r i n g  t h e  s y s t e n a t i c  measurements i n  t h e  c o u r s e  o f  t h e  S T I P  

I n t e r v a l  X V I I  a n d  p a r t l y  X V I I I :  h o u r l y  a v e r a g e s  o f  t h e  s o l a r  

wind speed, t e m p e r a t u r e  and  i o n  c o n c e n t r a t i o n ,  i o n  f l u x  

f l u c t u a t i o n s  /IO-' - I O  
g e t i c  p a r t i c l e s  f l u x e s ,  m a g n e t i c  f i e l d s  e t c .  

A s p e c i a l  a t t e n t i o n  i s  p a i d  t o  t h e  s o l a r  wind d i s t u r -  

bances  c a u s i n g  a b r u p t  a n d  l a r g e  e f f e c t s  on t h e  shape o f  t h e  

bow shock  / l i k e ,  f o r  i n s t a n c e ,  o n  May 2, 1985, and Septem- 
b e r  14, 1 9 8 5 / .  G e n e r a l l y  t h e  p e r i o d  o f  o b s e r v a t i o n  was v e r y  

c l o s e  t o  t h e  minimum o f  s o l a r  a c t i v i t y  a n d  q u i e t  w i t h o u t  

s i g n i f i c a n t  i n t e r p l a n e t a r y  shocks.  

-3 
H Z / ,  p lasma wave pa ramete rs ,  e n e r -  
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